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Phase diagram and transition of bulk water
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Supercritical phase transitions
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Nanoconfinement of water: capillary
condensation and evaporation
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Mild, confined supercritical water

P (MPa)

45 4

40 -

35 -

30 -

25 -

15

20 -

04

-0,3

0.25

0.2

0.15

0.1

0.05

0 e
280

320

360

400
T (K)

440

vapor-like
M liquid-like

480

520 {56



0
~
§_ —-50
o
|
= —100
(D]
<
=
(@]
= —150
—
<
— —200
z
[1o]
=
o]
g —250
=
(@]
(@)
S —300
L
<]
—350.

Effect of confinement on Tc
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Effect of confinement on Tc: high vapor
pressure
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Effect of confinement on Tc: hydrophobic

forces and geometrical features
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Experiments in silico: Molecular Dynamics
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Interatomic potentials from electronic

structures

Hellmann-Feynman theorem:
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Electronic structure approximation: Density

Functional Theory
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A step further from Classical an Ab Initio

MD:ML Interatomic Potentials
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MLIP: MACE foundation models
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Training of MLIP: generation of datasets
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Training of MLIP: representing bulk water

Figure 4.3: g(r) of O-O from foundation models:left MPA(PBE | U); centre MAT-

PES(PBE); right MATPES(r2SCAN)
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Training of MLIP: representing confined
water

Radial Distribution Function g(r) at 300K, 300 bar
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Conclusions

Foundation models need fine-tuning to represent water
Accuracy at AIMD level with CMD computational cost
More reliable quantitative analysis of confined water and free energy profile

Flexible potentials to capture physicochemical properties of confined water
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